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White Book on PRM in Europe adopted by the three bodies representing the specialty in Europe as a whole, the Section for Physical and Rehabilitation Medicine of the Union Européenne des Médecins Spécialistes, the Académie Européenne de Médecine de Réadaptation and the European Society of Physical and Rehabilitation Medicine, whose participation give it its authority.
We, the editors have been assisted by contributions from across Europe, but have developed the text in the interests, of ensuring a uniform presentation and consistent approach. Considerable thought has gone into producing a document, which fits into the systems across Europe in the light of some of the national differences. In particular, we would like to thank those who have contributed for their considerable effort to produce a truly pan-European work: The names have been listed in alphabetical order above.
The White Book is available via Section's website on www.euro-prm.org or through the General Secretariat of the UEMS Section, as well as the website of Journal of Rehabilitation Medicine (www.medicaljournals.se/jrm).
This book sets out the position of Physical and Rehabilitation Medicine (PRM) in Europe. It defines the specialty, its work, the competencies of its practitioners and its relationships to other medical disciplines and professions allied to health. It also aims to ensure that PRM is seen as a European specialty, where high quality practitioners working to good standards of care can practise in accordance with the evidence-base and within the context of their differing national practices. In doing so, the book describes training and skills of PRM specialists in detail. It also gives the underlying principles of specialised rehabilitation, which will allow policy makers, health planners, medical and paramedical colleagues to identify how PRM works and how it can assist the process of allowing people with disabilities to participate fully in Society.
The Book has been produced by the UEMS Section of Physical and Rehabilitation Medicine under the authorship of its President and Chairman of the Professional Practice Committee and the President of the Académie Européenne de Médecine de Réadaptation. It has been 1. introduction 1.1. This book has been written for:
• Policy makers in health care concerned with rehabilitation and disability • The general public and, in particular, people with disability and representatives of their organisations; and • Health care professionals in other medical specialties and professions allied to medicine 1.2. It sets out the nature, area of work and parameters of Physical and Rehabilitation Medicine (PRM), the competencies of the speciality and of its specialists, the clinical content of the work of the specialty and the nature of the education and training of specialists in this field. The Greater European Space has been enlarged recently and this book seeks to promote the harmonisation of specialised PRM activity to help ensure that the public and especially those experiencing disability are well served irrespective of their location.
Definitions
2.1. The World Health Organisation's (WHO) definition of rehabilitation is: "The use of all means aimed at reducing the impact of disabling and handicapping conditions and at enabling people with disabilities to achieve optimal social integration".
The definition of PRM by the Union Européenne des Médecins Spécialistes (UEMS) Section
of PRM is "an independent medical specialty concerned with the promotion of physical and cognitive functioning, activities (including behaviour), participation (including quality of life) and modifying personal and environmental factors. It is thus responsible for the prevention, diagnosis, treatments and rehabilitation management of people with disabling medical conditions and co-morbidity across all ages".
relevance of rehabilitation for People with disabl ing Conditions and to society
3.1. The prevalence of disability is accepted in most European countries as around 10%. Populations are ageing and this brings increasing levels of disability. This is reflected in an increased burden of care for individuals and, for society, with increased costs for health and social care. Survival from serious disease and trauma is improving but may leave an increasing number of people with often complex functional problems. Additionally, the people of Europe have increasing expectations of maintaining good health.
Rehabilitation is effective in reducing the burden of disability and in enhancing opportunities for people with disabilities. Its cost is frequently no greater than would have otherwise been incurred by health services, had such services not been provided. Preventing the complications of immobility, brain injury and pain (for which there is good evidence) leads to many benefits both qualitatively for the individual and quantitatively in terms of the financial implications.
The Bio-Psycho-Social Model of Disability.
PRM is guided by a bio-psycho-social approach to rehabilitation. This was developed in cooperation with user organisations and adopts the WHO's International Classification of Functioning Disability and Health (ICF), which was approved by the World Health Assembly (WHA) as recently as in May 2001. The framework is aetiologically neutral and adopts a terminology that is accepted worldwide to delineate functioning both at individual and population levels. This framework is useful for managing the individual nature of any rehabilitation programme and intervention. It identifies the underlying pathology, the problems at the level of organ functioning and the potential for restoring/optimising personal function or preventing further limitation of activity. In addition, it considers the ability to participate in society, which depends not only on personal functioning, but also on contextual factors affecting the individual's life and environment.
Ethical Aspects and Human Rights. Access to
Rehabilitation is a basic human right, which is supported by the United Nations Charter through its standards (1993) by the European Year for People with Disabilities, 2003 and the 58 th Resolution of the World Health Assembly (2005) . In addition, many European states have anti-discrimination laws, which can be used to support people with disabilities and their families and assistants. PRM specialists are routinely execUtive sUMMaRy 7 White Book on PRM in Europe involved in discussions on ethical and legal dilemmas during the care of their patients.
Equity of access to rehabilitation and social participation without any kind of discrimination are fundamental to the provision and practice of rehabilitation. PRM specialists are aware of the pressures put on individuals by differences in race, culture, religion and sexual orientation. Rehabilitation has the aim of supporting peoples' independent living and their autonomy and takes a holistic approach to facilitate this.
PRM is important to all sections of society across Europe. It supports the confirmation by both the International Year for Disabled People (1981) and the European Year for People with Disabilities (2003) that access to rehabilitation after injury or illness is a fundamental human right.
People with disabilities should be active par-
ticipants in the creation and development of rehabilitation services. Good practice in rehabilitation makes sure that the person with disabilities is at the centre of a multi-professional approach and able to make informed choices of treatment. If appropriate, the family is involved in the rehabilitation process too.
Aims and Outcomes of Rehabilitation.
The overall aim of rehabilitation is to enable people with disabilities to lead the life that they would wish, given any restriction imposed on their activities by impairments resulting from illness or injury as well as from their personal context. In practice, this is often best achieved by a combination of measures to overcome or to work around their impairments and to remove or reduce the barriers to participation in the person's chosen environments. Such a process will optimise both activity and participation. The two fundamental outcomes of rehabilitation that have to be demonstrated are the person's well-being and their social and vocational participation.
Principles of Physical and rehabilitation Medicine
4.1. Learning is a modern and the most important part of the rehabilitation process. The PRM specialist is a teacher, especially when new concepts of plasticity and motor learning have to support rehabilitation programmes. PRM specialists have to know the principles of adaptation and plasticity and to understand the theoretical background of the principles of teaching and learning.
Physical and Rehabilitation Medicine aims at
reducing the impairment caused by disease where possible in preventing complications, in improving functioning and activity and enabling participation. All these activities have to take into account the individual's personal, cultural and environmental context. Practice is in various facilities from acute care units to community settings. PRM specialists use specific diagnostic assessment tools and carry out many types of treatments, including pharmacological, physical, technical, educational and vocational interventions. Rehabilitation is a continuous and coordinated process, which starts with the onset of an illness or injury and goes on right through to the individual achieving a role in society consistent with his or her lifelong aspirations and wishes.
Teams of health care professionals working
closely together in multi-professional teams deliver rehabilitation in an organised goal-oriented, patient centred manner. PRM specialists are usually the leaders of these teams and are responsible for their patients' care in specialised PRM facilities. They also work closely with other medical disciplines and, where rehabilitation becomes the main focus of clinical activity, will lead this multi-disciplinary cooperation.
Physical and Rehabilitation Medicine in Different Phases of the Rehabilitation Process.
Rehabilitation can be provided in a number of settings, which range from specialised rehabilitation centres and departments in acute hospitals to outpatient and community settings. Acute rehabilitation is important in order to utilise plasticity as effectively and as early as possible and to reduce the potential for complications. This requires not only a peripatetic team of rehabilitation professionals able to give advice to all wards in a hospital, including intensive care, but also dedicated rehabilitation beds, with both under the responsibility of a PRM specialist. Patients also require rehabilitation in dedicated rehabilitation facilities directed by PRM specialists and those with longstanding, often progressive, disabilities and disorders, will need it in the community to ensure that their fitness, health and abilities are maintained and their independence is promoted.
the specialty of Physical and rehabilitation Medicine
The role of the specialist in PRM, the conditions treated, the diagnostic tools, assessments and the interventions frequently used are discussed in detail in Chapter 5 and Appendix IV. They are also available to help in the planning of services and the promulgation of policies, which relate to their patients. All these matters relate to the needs of the population and to clinical governance of the services provided. There should be regular audit of these services and regular feedback from users.
standards in Physical and rehabilitation Medicine

research in PrM
PRM has fully endorsed the principles of evidencebased medicine and promotes an active research programme aiming to understand the basic processes of rehabilitation and identify the determinants both of recovery and of peoples' capacity to acquire new skills and learn. To continue to provide this evidence requires that such research be better funded.
Future developments for PrM
8.1. The future goals for the specialty cover the develop ment of a "culture of rehabilitation" as a fundamental right for people with disabilities and one of the roles of PRM specialists is to realise that. This can only be achieved if comprehensive facilities are ensured and that PRM specialists play a central role in establishing these to gain equity of access for all people in Europe who require them. The specialty of PRM is well equipped to ensure excellent clinical standards through evidence-based practice and through the utilisation of newer research technologies. Its benefit has been demonstrated by scientific research and especially the rapidly increasing knowledge of medicine. The role of this book is to promote greater awareness of the benefits of rehabilitation and of PRM's contribution to the lives of people with disabilities.
8.2. One of the most important aims of the specialty must be to work with others to the position where people in all countries of Europe have access to a full range of rehabilitation services of the highest calibre. This the specialty regards as a fundamental human right. It is hoped that this book will provide readers with the information to engage with the specialty to achieve this end.
rehabilitation
Rehabilitation has been defined by the WHO as "The use of all means aimed at reducing the impact of disabling and handicapping conditions and at enabling people with disabilities to achieve optimal social integration" (2) . This definition incorporates clinical rehabilitation but also, importantly, endorses the concept of social participation as requiring a matching of the social environment to the needs of people with disabilities, so as to remove societal barriers to participation, be they social or vocational.
Within a health context, rehabilitation specifically has been defined as "a process of active change by which a person who has become disabled acquires the knowledge and skills needed for optimal physical, psychological and social function" (3) . This definition provides a more explicit indication of the process that is undertaken by people with disabilities in developing their own capacities, which is the area most effectively promoted by medical rehabilitation.
Physical and rehabilitation Medicine
Physical and Rehabilitation Medicine in Europe is a single medical specialty and has been defined by the UEMS Section of PRM as follows:
A comprehensive modular description of Physical and Rehabilitation Medicine within the framework of the ICF is in the discussion phase at an international level and describes in Appendix Ia.
An explanation of the two parts of the name of the specialty for Physical and Rehabilitation Medicine can be found in Appendix Ib. 
PRM is an independent
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epidemiological Aspects
Demographic Change in Europe
About 10% of Western Europe's population experience a disability, as described in a British survey (5, 6) . Life expectancy is increasing among Europe's 700 million inhabitants, of whom 450 million live in European Union countries. For instance, life expectancy in Germany rose by almost 3 years between 1990 and 2000, but by 2030, one person in four will be aged 65 or over (7, 8) .
As populations age, there is an increased level of disability, which is reflected by an increased burden of care, increased costs for health and social care and the impact of co-morbidities. Two important factors have to be considered:
• Survival from serious disease and trauma leaves an increasing number of people with complex problems and functional deficits. Many of these people are young at the time of their event/injury and will survive for many decades. Examples are numerous, e.g. stroke, traumatic brain injury, polytrauma and childhood cancer, where betterorganised acute care and rehabilitation have led to greater survival and better outcomes (9-18); • There is also an expectation of good health in today's society. This places further demands on all health care, including PRM specialists.
Dealing with the consequence of disease and trauma, such as spasticity following an insult to the brain or spinal cord, means that not only do patients' lives improve, but there is also a benefit to the health economy by reducing the expenditure of treating these complications. This will have a direct effect on care provision, working lives and pensions (15) (16) (17) . In particular, problems, such as immobility, pain, nutrition, incontinence, communication disorders, mood and behavioural disturbance become important in addition to systemic illness and the complications of the predisposing disabling conditions. Rehabilitation is effective in reducing the burden of disability and in enhancing opportunities for people with disabilities. There is evidence that it may be less expensive than providing no such service (14) . Certainly, preventing complications of immobility (e.g. pressure sores and contractures), of brain injury (e.g. behavioural problems) and of pain (e.g. mood changes) can lead to many benefits, for which there is good evidence (19) .
Epidemiology of Functioning and Disability
Epidemiological studies have traditionally based their methodology on aetiological diagnoses. They have now started to address chronic disease as an entity, but have not yet properly tackled the concepts of functioning, participation and quality of life among people with disabilities as a population.
A modern approach is to deal with these problems by focusing on Healthy Life Expectancy (HALE) and Disability-Adjusted Life-Years (DALYs). These are summary measures of population health that combine information on mortality and non-fatal health outcomes to represent population health in a single number.
In addition to the incidence and prevalence of the most frequent pathologies in the field (strokes, spinal cord lesions, traumatic brain injuries, amputations, rheumatic diseases, other neurological or musculoskeletal conditions, chronic pain, etc.), epidemiology in PRM should consider the:
• resultant loss of functioning in terms of the ICF parameters; • natural history of functions, activity and participation; • need for and access to resources for use in rehabilitation (human resources, facilities, equipment, materials); • access to the available PRM resources.
Such information aids the planning and prioritisation of regional, national and European services, in the funding of research and in the development of training by giving information on the effectiveness and cost-effectiveness of PRM interventions.
There are many reports giving the incidence and prevalence of the major disabling conditions seen in PRM practice. Some examples are given in Appendix II. PRM is particularly concerned with their impact and a recent survey in Portugal reported that 0.7% of the entire population is restricted to bed; 0.4% are restricted to sitting (require wheelchairs); 1.9% do not live in their own homes; 9.0% do not walk or have a significant limitation in walking; 8.5% are limited in transferring to and from bed; 6.2% cannot use the toilet without help; 8.6% need help dressing or undressing; 3.6% of men and 5.3% of women have urinary incontinence; around 2.3% have speech difficulties. The overall prevalence of all disabilities in the community is 10% (2) .
In summary, the epidemiological data support the need for rehabilitation in Europe. Therefore
relevAnCe oF rehABilitAtion For PeoPle With disABlinG Conditions And to soCiety
the medical specialty of PRM has a significant contribution to make in the reduction of the burden of disease and in the empowerment of people with disabilities.
the World health organization Model of Function ing, disability and health in rehabilitation
The WHO published its International Classification of Functioning, Disability and Health in 2001 (20) . This has been fundamental to the better analysis of the consequences of disease and to the practice of Physical and Rehabilitation Medicine.
The assessment of the impact of a disease on an individual differs when viewed from the medical or from the rehabilitation perspective. From the medical or disease perspective, patients' functioning, disability and health are seen primarily as the consequences or the impact of a disease or health condition. Medical interventions are targeted towards the disease process and the ultimate goal of these interventions is to avoid the consequences on the individual. Both functioning and health must be measured to evaluate the patient-relevant outcomes of an intervention (21) .
From the PRM perspective, patients' functioning and health is seen as associated with and not merely a consequence of a health condition or disease. In addition, functioning represents not only an outcome, but also the starting point of the clinical assessment and the intervention. It is also important for quality management. Moreover, functioning has to be seen as having a close interaction with the person's characteristics and environment (22) . Thus, the rehabilitative process targets functioning, the environment, and modifiable personal factors (11) . Rehabilitation, therefore, begins with an in-depth understanding of the determinants of functioning and of its interactions with personal and environmental factors regardless of the health condition. The components of the biopsychosocial model of functioning and disability (23, 24) as well as the understanding of the interactions between them can be seen in Fig. 1 .
A useful basis for this understanding is the biopsycho-social model of functioning, disability and health of the World Health Organisation (WHO) (20) . Based on this model, functioning with its components, Body Functions and Structures and Activities and Participation, is seen in relation to the health condition under consideration, as well as personal and environmental factors ( Fig. 1) (25, 26) . "Functioning" is more positive than "disability" in describing the interaction between an individual with a health condition and the contextual factors (environment and personal factors) of that individual. Disability is often used as an umbrella term for impairments, limitations in activities and restrictions in participation. Recognising this can help when reading the literature. From the bio-psycho-social perspective presented here, functioning is implicitly addressed when disability is studied and vice versa. (An example for patients with musculoskeletal conditions is given in Fig. 2 PRM is concerned with the multi-professional promotion of a person's functioning (27, 28) . It depends upon a full assessment and understanding of a person's functioning.
ICF Core Sets for different health conditions have been internationally agreed (29) (30) (31) . They include as few ICF domains as possible to be practical, but as many as necessary to be sufficiently comprehensive to describe the typical spectrum of problems in functioning among patients with a particular condition. They are used in comprehensive, multidisciplinary assessments or in clinical studies. Thus, an ICF sheet can be used in combination with the ICF Core Sets to improve internal reporting and documentation and to structure multidisciplinary care (32, 33) .
ethical Aspects and human rights
Disability and Human Rights
Historically, it was thought sufficient to provide care for people with disabilities. However, in the past 20 years there has been a philosophical shift in Europe, so that people with disabilities are regarded as citizens with full autonomy and human rights. This is in the spirit of the UN Standard for Human Rights and has led to legislation to prevent discrimination on the grounds of disability.
The UN Declaration of Human Rights (34) states that a person with disabilities should not be an object of care (a "patient") throughout life. He or she is a citizen with special needs related to a specific disability. These needs should be catered in the society but in a "normal" context. Participation is fundamental and a central aspect of this is access -health behaviour -coping strategies ("Sense of Coherence") -multi-morbidity -age and gender meals to society. This includes physical access e.g. into public and private areas and buildings, as well as to public transport, information etc. Regulations on accessibility have been established in several European countries for the construction of public buildings. The UN General Assembly approved the development of UN Standards in December 1993 and is currently being developed into a convention to provide persons with disabilities full participation and equality. This has been important in laying down fundamental principles.
The Council of Europe has also published a series of reports and documents on human rights for people with disabilities. In particular, it facilitated a declaration of European Ministers responsible for the Integration Policies for People with Disabilities, which met in Malaga in 2003 (35). Its aims are to:
• improve the quality of life of people with disabilities and their families over the next decade; • adopt measures aimed at improving quality of life of people with disabilities, which should be based on a sound assessment of their situation, potential and needs; • develop an action plan in order to achieve these goals; • allow equity of access to employment as a key element for social participation; • adopt innovative approaches, as persons with physical, psychological and intellectual impairments live longer; • create activities to enable a good state of physical and mental health in the later stages of life; • strengthen supportive structures around people with disabilities in need of extensive support; • promote the provision of quality of services;
• develop programmes and resources to meet the needs of persons with disabilities.
In 2005, the World Health Assembly adopted a Resolution on "Disability, including Prevention, Management and Rehabilitation" (World Health Assembly Resolution 58.23). It declared that, amongst other things, member states should:
• participate in disability prevention activities; • promote and strengthen community-based rehabilitation programmes linked to primary health care and integrated in the health systems; • facilitate access to appropriate assistive technology and to promote its development and other means that encourage the inclusion of persons with disabilities in society;
• investigate and put into practice the most effective actions to prevent disabilities; • ensure provision of adequate and effective medical care for people with special needs and to facilitate their access to such care including prostheses, wheelchairs, driving aids and other devices; • research and implement the most effective measures to prevent disabilities in collaboration with communities and other sectors.
Additionally it requested the Director-General to:
• intensify collaboration within the organization towards enhancing quality of life and promoting rights and dignity of persons with disabilities; • provide support to Member States in strengthening national rehabilitation programmes; • support member states in collecting more reliable data on all relevant aspects, including cost-effectiveness of interventions for disability prevention, rehabilitation and care; • further strengthen collaborative work within the United Nations and with Member States, nongovernmental organizations (NGOs), including organizations of people with disabilities; • promote studies of incidence and prevalence of disabilities as a basis for the formulation of strategies for prevention, treatment and rehabilitation.
Disability Rights legislation has also been created in several European countries (36, 37) . Some have had longstanding legislation with a general policy on the rehabilitation of people with disabilities (e.g. All of these are enshrined in PRM practice and are supported by PRM specialists.
Gender, Race, Culture, Religion and Sexual Orientation Issues
Equity of access to rehabilitation and social participation without regard to discrimination of any kind are fundamental to the provision and practice of rehabilitation. PRM specialists are aware of the pressures put on individuals by differences in gender, race, culture, religion and sexual orienta-tion. These pressures may impinge upon adaptive capacity by affecting body image, psychological state and well-being. Rehabilitation has a holistic approach to support peoples' independent living and, for many, religion and spirituality are important in the rehabilitation process.
Programmes already exist in rehabilitation facilities to encourage equity of access, e.g. to help mothers participate in rehabilitation programmes.
Right to Rehabilitation
Access to rehabilitation is a basic human right. European legislation makes it clear that people with disabilities should have access to appropriate rehabilitation. Thus an appropriate level of skills and training is required amongst all rehabilitation professionals, including the specialist in PRM. PRM plays an important role in this provision in advising on service development and in participating with governmental bodies and non-governmental organisations. PRM also has a responsibility to support organisations of and for people with disabilities in order to achieve this equity of access to rehabilitation and societal integration. This is important because the achievement of full human rights and the prevention of discrimination require further activity and development. This is addressed by the Union Européenne des Médecins Spécialistes (UEMS) Section of PRM (see chapter 6.4).
The Council of Europe proposed disability rights legislation, which essentially covers the following Rule 3 of the UN Standard (38) states that "governments should develop their own rehabilitation programmes for all groups of persons with disabilities". Such programmes should be based on the needs of people with disabilities and on the principles of full participation and equality. All those needing rehabilitation should have access to it. This holds also for those with extensive or multiple disabilities. Governments should utilise the expertise of the organizations for the people with disabilities when such rehabilitation programmes are developed or evaluated". Unfortunately, this standard is only partly adhered to in most European countries, which represents a challenge both for PRM physicians and for society in general. PRM practice is not based on a monolithic medical model but takes into account social aspects and has a holistic view. It is founded on a bio-psycho-social model within a continuum of care, taking into account both personal and environmental factors. It provides personal empowerment for the users, contributing to full participation in all aspects of life.
Despite its confirmation of human rights by both the International Year for Disabled People (1981) and the European Year for People with Disabilities (2003), access to rehabilitation after injury or illness remains a problem. This is in part due to a lack of resources, of information to people with disabilities and to poor organisation of services resulting in a mismatch of provision to needs. The participation of many people with disabilities is hampered by traditional attitudes in Society, but improving the health and education of people with disabilities to enhance their participation needs further attention and PRM has a considerable role here.
Ethical Issues of Health-related Rehabilitation
People with disabilities should be active participants in the creation and development of rehabilitation services. An example of their inclusion into rehabilitation team working was seen in the EU HELIOS program (1990-96) whose aim was to improve the possibilities for "Handicapped People in Europe Living Independently in an Open Society". One of its working parties gave the following recommendations for good practice in rehabilitation:
• the person with disabilities should be at the centre of a multi-professional approach and should be able to make informed choices of treatment. He or she should participate fully in the process and have the right to receive services regardless of type of disability, age, gender, religion, ethnic origin, domicile and financial resources; • family involvement should be included where appropriate; • continuous and coordinated measures should enable a return to usual environment and chosen social and professional life; • rehabilitation strategies should be subject to userbased evaluation.
All rehabilitation departments, programmes and practices should formulate clear operational plans taking into account ethics and human rights, in order to:
• treat patients with dignity and respect at all times; • provide accessible information to patients to facilitate decision making; • obtain informed consent and how to allow informed refusal; • determine the ability of the patient to make competent decisions; • protect patient privacy and confidentiality; • prohibit physical or psychological abuse;
• be sensitive to cultural, religious and other beliefs and to different treatment practices; • remove architectural, attitudinal, communication, employment and other barriers to such persons.
rehabilitation and health systems
Access to and funding of rehabilitation services vary from state to state and depends on the health care and social systems. Stakeholders in these systems include politicians, planners and organisations, which fund health and social care, self-help groups and others in the community. Locally determined funding accounts for differences in access to acute and to maintenance rehabilitation and, in some countries, insurance companies' medical services decide about access to rehabilitation, especially in the field of maintenance rehabilitation. In others and in acute rehabilitation the general practitioner and other medical specialists send their patient to rehabilitation centres. In yet other countries, the patient can go directly to inpatient rehabilitation hospitals. Primary care practitioners may authorise specialist outpatient services in some states, but, in others, self-referral by the patient is acceptable. Europe´s diverse national systems prevent a detailed description of each and each member state can provide the necessary information.
The structure of rehabilitation services varies across Europe and provision is patchy. Specialists in PRM are few in number in many countries. Although the specialty is well regarded across Europe, there are large differences in the number of specialists by country, in their role in the health system and in their conditions of work. Appendix III shows the variation in numbers of specialists by country and, while an optimal number of PRM specialists per unit of population has yet to be set across Europe, there clearly remains a disparity between states.
Aims and outcomes of rehabilitation
A person's rehabilitation potential (i.e. capacity to benefit from rehabilitation) cannot be formulated without knowing the natural history of his or her condition. Some recover spontaneously, so that early intervention may give the false impression that treatment has been efficacious (39) (40) (41) . On the other hand, for many, a lack of rehabilitation will reduce their eventual level of independence and quality of life (41) . Controlled studies, in which these factors have been taken into account, have shown that early intervention tends to be associated with an improved eventual outcome whether or not full recovery occurs and even delayed or late intervention may confer useful benefit (42, 43) .
The overall aim of rehabilitation is to enable people with disabilities to lead the life that they would wish, given any inevitable restrictions imposed on their activities by impairments resulting from illness or injury. In practice, this is often best achieved by a combination of measures to:
• overcome or to work around their impairments; • remove or reduce the barriers to participation in the person's chosen environments; • support their reintegration into society.
As a patient-centred process, it is appropriate to optimise both activity and participation.
A rehabilitation plan, therefore, has to account for the wishes and resources of the individual, the prognosis of their disabling medical condition, the nature of their physical and cognitive impairments and their capacity to acquire the new knowledge and skills, which would enable them to enhance their levels of activity and participation. In addition, it is necessary to assess the extent to which environmental barriers to participation (whether resulting from the physical environment itself, or from the behaviour of other people) could be lowered. Finally, a judgement has to be made about whether the resources are available to implement the plan. Demonstrating a person's well-being and social participation is an important feature of the fundamental outcome of patient-centred rehabilitation (43) .
Well-being is probably a more secure indicator of success than quality of life since the objectives espoused in rehabilitation must reflect the unique wishes of the individual person although different people facing broadly similar situations may White Book on PRM in Europe have different objectives. Many current quality of life measures implicitly make judgements about the relevance of specific objective factors, such as the ability to climb stairs, which may not be perceived as equally important by all people with disabilities.
Rehabilitation has the ability to reduce the burden consequent on disability both for individuals and for society. It is shown to be effective in enhancing individual functioning and independent living by achieving greater activity, better health and by reducing complications and the effects of co-morbidities. This benefits the individual and society to include greater personal autonomy, improved opportunities for employment and other occupational activity. While many societal factors are involved in return to independent living and work, PRM can prepare the individual and families/carers to take maximal advantage of the opportunities that are available.
Rehabilitation has been shown to be effective not only in enhancing individual functioning and independent living but in reducing the costs of dependency (44) . It has been shown that the money spent on rehabilitation is recovered with estimates of savings of up to seventeen fold (45) (46) (47) .
At an individual level it is essential to measure outcomes to evaluate the effectiveness of particular rehabilitation interventions and services. These outcome measures have to relate directly to the specific objectives addressed in the rehabilitation plan. The evaluation of rehabilitation has fundamental differences from the evaluation of diseaseorientated medical treatments aimed at limiting pathology or curing disease. Rehabilitation can be successfully achieved in conditions where there is no biological recovery and indeed in conditions that are intermittently or steadily deteriorating. In the latter, rehabilitation may need to be delivered in a continuing programme that enables the patient to maintain levels of participation and well-being that would otherwise not have been achieved. It should be standard practice to audit services.
learning Processes as a Basic Principle of Physical and rehabilitation Medicine
Learning is a modern part of the rehabilitation process. The PRM specialist is a teacher, especially when new concepts of adaptation (e.g. plasticity) and motor learning have to support rehabilitation programmes. PRM specialists have to know the principles of adaptation and plasticity and to understand the theoretical background of the principles of teaching and learning (48) . Knowledge of these principles may help to design strategies to enhance outcomes and avoid mal-adaptation. Effective modern concepts of motor learning and recovery are developed with the aim of inducing skill-acquisition relevant to the patient daily's life. Such an approach is beneficial in preventing a learned non-use phenomenon and to restore function. However, too intensive a programme could be deleterious (49) . Commonly learning involves instructions concerning "how to do" or "how to perform a task". However, even without any explicit instruction a person has the capacity to understand how to do, simply using implicit learning.
Explicit and implicit learning are thought to tap into different neural pathways. The implicit learning process is more robust to neurological injuries, especially when memory has been severely impaired. Even though the first approach is currently more often used, explicit and implicit learning procedures have potential in all aspects of PRM (50).
Aims of Physical and rehabilitation Medicine
The principal aims of PRM are to optimise social participation and quality of life. This normally involves helping to empower the individual to decide upon and to achieve the levels and pattern of autonomy and independence that they wish to have, including participation in vocational, social and recreational activity, consistent with their human rights (50) .
PRM is effective in five ways.
• treating the underlying pathology; • reducing the impairment and/or disability; • preventing and treating complications;
• improving functioning and activity; • enabling participation.
All these activities take into account the individual's personal, cultural and environmental context, following the principles of the ICF (see chapter 3.2).
Rehabilitation is a continuous and coordinated process, which starts with the onset of an illness or injury and goes on right through to the individual achieving a role in society consistent with his or her lifelong aspirations and wishes.
the rehabilitation team
Rehabilitation Teamwork
Rehabilitation is a multi-professional activity (4), which depends upon good communication between staff and the individual skills of the professionals involved. For it to work, the team must have clear rehabilitation objectives for the patient, in which the patient and his/her significant others should be full participants. The value of teamwork in this setting is that the output of the team is greater than the sum of the individual professional inputs. Where teamwork scores is in the sharing of expertise and workload. There are fairly blurred margins between the roles of the team members and successful teams thrive on everyone contributing despite professional boundaries. Most rehabilitation teams for physical disability will comprise a basic core of professionals as well as others responding to particular needs.
Multi-Professional Rehabilitation Team
Specialised medical rehabilitation teams are led by a specialist in PRM. They are more than a collection of different health professionals and individuals work within tem as part of a multi-professional team understanding the roles and values of their colleagues. The team works with the person with disabilities and family to set appropriate, realistic and timely treatment goals within an overall coordinated rehabilitation programme. The goals are adjusted over time and according to progress. They are patient-centred and are not set on a disciplineby-discipline basis. The team should not be asking. 'What are the goals for the occupational therapist this week?' but should be asking 'What are the goals for the patient this week and how can the O.T. help to achieve them?' In this way, rehabilitation is able to enhance patient functioning and participation by providing a coordinated source of information, advice and treatment for the person with disabilities and the family, with the team acting as provider and catalyst.
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Cooperation within the rehabilitation team is ensured by structured team communication and regular team conferences. The diagnosis, the functional impact on functioning and activities as well as the ability of the patient to participate in the society are discussed systematically, while communicating the possible risks and the prognosis of the disease. Short and long-term goals of the rehabilitation process are agreed and the appropriate interventions planned. The team members' assessments are incorporated into the written rehabilitation plan. The rehabilitation plan will be reviewed regularly.
Multi-Disciplinary Rehabilitation Cooperation
Close cooperation between medical specialties may be required in specialised rehabilitation where several impairments and their consequent functional losses have to be addressed. The specialists need to agree a common strategy, which incorporates all their interventions at the right times rather than address isolated treatments in an ad-hoc way. Regular face-to-face contact between the medical specialists is required to achieve a common approach to the overall treatment strategy.
PRM specialists should be involved as soon as possible in acute rehabilitation, even participating in the intensive care unit (51) . Similarly, continued input may be required from other medical specialists in acute rehabilitation wards, who will contribute to the rehabilitation process by their own specialist interventions (e.g. tracheotomy closure in patients recovering from ventilatory assistance). In later rehabilitation and in the rehabilitation of people with longstanding disabilities, cooperation with the primary care physician and other medical specialists is also required.
A decision is needed early on in the patient's care as to who leads the process of care. This will change as the patient progresses from one phase to another, but, where the emphasis is on rehabilitation rather than resuscitation or acute medical/surgical treatment, the PRM specialist should lead the decision-making process.
Physical and rehabilitation Medicine in different
Phases of the rehabilitation Process
Physical and Rehabilitation Medicine in the Acute and Post-Acute Phase
Rehabilitation in the early stages of recovery after a severe illness or injury is greatly helped by an appropriate environment, in which the patient's fears and anxieties can be addressed. In the early weeks, the ability to give sustained attention to a training programme or to undertake physical exertion may be relatively limited. Nevertheless, it has been observed that the simple act of transferring a brain-injured patient from a busy surgical or neurosurgical ward to the calmer, quieter atmosphere of a rehabilitation ward often has a therapeutic effect, consisting of improvement in attention and cognition and a reduction in agitation. These are important benefits in themselves as well as being essential pre-requisites for an optimal response to rehabilitation (52) . The pressures of acute general wards may render it difficult for multi-professional rehabilitation teams to treat patients with complex needs and, in the absence of such treatment, attempts to alleviate symptoms such as anxiety and restlessness with medication may produce short-term blunting of symptoms whilst delaying the recovery of the cognitive functions needed for rehabilitation.
Illustrative examples of the types of problem dealt with by PRM specialists are given below. Early interventions can prevent the development of secondary complications following disease or trauma.
Case History 1: A 25-year-old man suffered a very severe traumatic brain injury following a road traffic accident. His impairments included confusion, disorientation, agitation and an inability to swallow. He was therefore at serious risk of developing a lifethreatening aspiration pneumonia, which could impair the recovery of his cerebral functioning further. In addition, he quickly developed lower limb contractures as a result of immobilisation and muscular overactivity (spasticity).
Appropriate, coordinated rehabilitation ensured that he was provided with a quiet environment and helped to communicate and understand his situation. Treatment was aimed at lowering his anxiety through a behaviour management approach. He was fitted with a percutaneous endoscopic gastrostomy (PEG) feeding tube to prevent aspiration pneumonia and ensure adequate nutrition. The treatment of his contractures included the reduction of his spasticity, physical therapy and serial splinting. After many months of intensive rehabilitation, he was able to return home with improving behaviour. His swallowing recovered so that he could eat normally and his PEG was removed. He began to walk and he was later able to return to paid employment.
Maintenance Rehabilitation in Stable, Chronic Disabling and Progressively Deteriorating Conditions
The other major strands of the work of PRM specialists are the maintenance and improvement of function and the avoidance of predictable and preventable complications in stable, chronic disabling and progressive deteriorating conditions. In some European countries (e.g. Austria, Germany, Italy, Poland), inpatient or day-clinic rehabilitation plays an important role in the management of chronic conditions, e.g. chronic musculoskeletal or neuromuscular disorders, chronic circulatory, respiratory and metabolic diseases as well as skin diseases and urological or gynaecologic conditions. Intermittent bursts of intensive rehabilitation may also be used to combat decline in function even several years after an acute event (17) .
The (52) . Systematic multi-professional health education programmes have shown to be effective too.
effects of lack of rehabilitation
A person's rehabilitation potential cannot be considered in isolation from what would have been the outcome without rehabilitation. The question that specialist rehabilitation attempts to address is "Will the patient benefit from the rehabilitation programme in a way that would not have occurred, had the recovery been left to chance?" The natural history of the impairment and the consequent disabilities and disadvantages play a major role in the eventual outcome following rehabilitation. Some conditions recover spontaneously and early intervention may give the false impression that therapy has been efficacious (40, 41) . On the other hand, early intervention may be associated with an improved outcome even where full recovery does not occur (54) .
The lives of people with persisting disabilities and their families can be enhanced by rehabilitation, but, more importantly, the consequence of them not having rehabilitation may be to reduce independent functioning and quality of life (55) . In the acute hospital many correctable problems, such as nutrition, swallowing, mobility and equipment issues may not be addressed as the focus is inevitably on treating the primary impairment. This is where PRM specialists can assist in preventing complications and in ensuring an optimal level of functioning (56) . In the absence of rehabilitation complications and loss of function may occur and discharge may be delayed. Yet health services have a statutory duty to provide rehabilitation services to meet health needs of all patients (57, 58) .
The following may be found in the absence of rehabilitation for a variety of conditions:
Case history 3: A 70-year-old woman with OA of the hip underwent total hip replacement. At this time she was unable to walk, to bath or shower, or to put on her shoes. She was not able to drive. Post-operative management by the Dept of PRM consisted of intensive physiotherapy as well as later home exercises, so that she became able to walk both inside and outside the house. She was allowed to return to driving within weeks; occupational therapy successfully addressed her activities of daily living. She was advised about her post-operative programme so she could continue this at home. After her home environment was checked and adaptations made, she was able to live independently.
Case History 2:
A 52-year-old man with Type 2 diabetes mellitus and a gangrenous foot had a trans-tibial amputation. He was given preoperative counselling to allow him to cope with the coming changes to his body and lifestyle. This included measures to prepare him for dealing with sensory changes, body image and balance alterations and enable him to engage in rehabilitation.
Physiotherapy started in the early postoperative phase with respiration therapy and prevention of thrombosis and contractures. Attention was given to the production of an adequate stump with bandaging and reduction of stump oedema. He begun walking with a temporary prosthesis and was measured for a permanent one. This was done with discussion with the patient on the level and nature of his physical requirements and goals. Consideration was given to the possible need for home, workplace or car adaptations. His journey to work parking, distance walked at work and other relevant factors such as leisure and family activities were explored. The patient was taught how to manage the stump and the prostheses. Three months after the amputation, he was independent in self-care, including monitoring of his residual limb. He was able to return to work and will be followed up for the rest of his life. The overall result of the lack of rehabilitation may be that the person is left with a poorer functional capacity and quality of life. In community settings, there will be a wastage of resources.
Prevention
Health Promotion
Health promotion is an underlying principle of all health care systems and thus prevention of disease and its impact and complications is an essential element of the work of the medical profession. In a rehabilitation context, disease prevention does not just stop at preventing the onset and impact of the condition, but looks at the wider aspect of reducing the impact of the disease on all aspects of the person's life. Disease prevention is thus classified as primary, secondary or tertiary and the principles are shown in Table I .
PRM specialists may be involved in disease or injury prevention at all levels. The general principles of physical training including cardiovascular, musculoskeletal and coordinative performance should be considered. This may contribute e.g. in the prevention of hypertension, myocardial infarction, low back pain and falls.
Prevention of Secondary Complications
There are generic secondary complications following disease or trauma. These include pneumonia, thrombosis, pressure sores, circulatory and muscular deconditioning, osteoporosis and poor nutritional status. In addition there are complications specific to various conditions, such as dysphagia following stroke, and urinary dysfunction in spinal cord injury. All these will be addressed by the PRMservice with good effect.
Effects of Tertiary Prevention
There is now considerable evidence that rehabilitation produces real benefits (59-62) and improved functional performance and participation outcomes and that it, even later on, still produces benefits (63 
Contribution of the specialist in Physical and rehabilitation Medicine to the rehabilitation Process
PRM provides the setting for organised rehabilitative care. This has been shown to be more effective and no more expensive than that provided on an ad-hoc basis (19) . PRM specialists also recognise the importance of longer-term follow-up. Improvements in physical and cognitive functioning, e.g. after brain injury, may take many years to develop and not only do PRM specialists ensure that patients are optimally placed to benefit from functional improvement, but they work over prolonged periods, if indicated, to enhance personal functioning and societal participation.
The PRM specialist has a particularly important role in rehabilitation when:
• there is a complex combination of impairments, e.g. cognitive, behavioural and physical impairments, in which medical practitioners are trained to provide an overall analysis of the situation and to bring together the assessments provided by non-medical colleagues; • there has been a significant impairment resulting in loss of activity and/or participation following a sudden event, for example a stroke, spinal cord injury or trauma; • the underlying condition is likely to relapse or recur, such as multiple sclerosis, rheumatoid arthritis; • medical measures are available that can directly improve impairments or enhance well-being and activity, for example in medication for spasticity, incontinence or pain; • medical treatment of the underlying condition and its complications itself carries risks of disabling effects that require monitoring; • the medical risks of a disabling condition have been enhanced by changes in a patient's lifestyle, for example in the transition from adolescence to adulthood, in the transition from education to employment and in the processes of ageing in later life.
Specialists in PRM work exclusively in this field so that their work is not compromised by the demands of acute medical care. The existence of a separate specialty of PRM is known to benefit patients (18) . Patients deserve competent specialists, who are specially trained and wholly dedicated to the task. Patients with major disabling physical conditions and particularly those with complex needs require the attention of a multi-professional team led by a specialist in PRM. Chapter 4 defines the nature of the work, which requires a medical rehabilitation approach and not solely a therapy input.
the specialty of Physical and rehabilitation
Medicine in europe PRM specialists are doctors trained in their discipline for four or more years (67) according to the national training regulations of postgraduate medical training. They are not specialised in the management of a particular organ or medical condition but focus on functional problems resulting from a variety of diseases rather than specialising in the management of a specific organ or medical condition. They provide medical help for people with disabilities arising from chronic disease and trauma as well as other severe health conditions. The main goal of PRM interventions is the improvement of physical and mental functioning to enable patients to be active and improve their quality of life, so that they can engage in social life. However, being doctors, they treat the underlying disease, when required. If persistent symptoms and problems arise, functioning, activity and participation can still be promoted by specialised rehabilitation methods and techniques. They are thus able to empower those with medical conditions, which lead to functional deficits, e.g. neurological conditions, other musculoskeletal diseases, amputations as well as heart and lung diseases, etc.
Pathologies and Conditions in Physical and rehabilitation Medicine Practice
PRM specialists deal with the management of patients with a multitude of different pathologies (Appendix II). They are concerned with the impact of these on personal functioning and participation. PRM doctors aim to bring benefits no matter what the underlying diagnosis. However, diagnosis serves to assist with prognostication of outcome and the potential for improvement.
There are a number of general problems across the many health conditions, which PRM doctors face on a daily basis. These may include:
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• prolonged bed rest and immobilisation, deconditioning patients and causing loss of physical and psychological functioning; • motor deficits producing weakness and loss of personal functioning; • spasticity leading to limb deformity and self-image problems; • bladder and bowel dysfunctions commonly found in disabled patients; • pressure ulcers as a risk of immobility in spinal cord injured, diabetic, deconditioned and elderly patients; • dysphagia -people with swallowing disorders losing the enjoyment of eating and are at risk of aspiration pneumonia and malnutrition; • pain syndromes; • communication difficulties; • sexuality and sexual dysfunction covering identity and self-image issues as well as organ functioning; • mood, behaviour and personality changes; • changes to family dynamics, personal relations, career opportunities and financial security.
Additionally, PMR specialists may be involved in the rehabilitation of patients with psychosomatic, gynaecological and dermatological conditions.
diagnostics, Assessment and evaluation
PRM doctors recognise the need for a definitive diagnosis prior to treatment and problem-oriented rehabilitation. In addition, they are concerned with aspects of functioning and participation that contribute to the full evaluation of the patient in determining the treatment goals (68) . These are reached in conjunction with the person with disability, his or her family and members of the rehabilitation team.
Diagnostics and assessment in PRM comprise all dimensions of body functions and structures, activities and participation issues relevant for the rehabilitation process. Additionally relevant contextual factors are assessed. History taking in PRM should include analysing problems in all the ICF dimensions.
In order to obtain a diagnosis of structural deficits relevant to the disease and the rehabilitation process standard investigations and techniques are used in addition to clinical examination. These include laboratory analysis of blood samples, imaging, etc.
Clinical evaluation and measurement of functional restrictions and functional potential with respect to the rehabilitation process constitute a major part of diagnostics in PRM. These include the clinical evaluation of muscle power, range of motion, circulatoryand respiratory functions. Technical measurements may include muscle testing (strength, electrical activity and others), testing of circulatory functions (blood pressure, heart frequency, EMG while resting and under strain), lung function and others. PRM specialists may use standardised measurements of performance such as gait analysis, isokinetic muscle testing and other movement functions. In rehabilitation of patients with certain conditions specialised diagnostic measures will be required, e.g. dysphagia evaluation in patients with stroke, urodynamic measurements in patients with spinal cord injury, or executive function analysis in patients with brain injury (69) (70) .
Patients' activities can be assessed in many ways. Examples of two important methods are:
• Standardised activities of single functions performed by the patient (e.g. walking test, grip tests or handling of instruments, performance in standardised occupational settings). These tests can be evaluated qualitatively (assessed by PRM-doctors or specialised therapists) or quantitatively (performance time, capacity to lift loads, and others).
• Assessments of more complex activities, such as the activities of daily living (washing oneself, dressing, toileting and others) and performance in day-to-day living (walking, sitting, etc.). These assessments may be performed by rehabilitation professionals or may be as self-rated using standardised questionnaires.
Participation is mainly analysed in interviews with the patient through standardised questionnaires. Socio-economic parameters (e.g. days of sick leave) are used in order to evaluate social or occupational participation problems.
Many assessment instruments in PRM combine parameters of body functions, activities and participation. These may be used to decide on the indication for rehabilitation measures (assignment) or to assess the result of the intervention (evaluation). The appropriate instruments have to be chosen in accordance with the individual functional problem and the phase of the rehabilitation process (71) .
The relevant contextual factors with respect to the social and physical environment are evaluated by interviews or standardised ICF-based checklists. For the diagnosis of personal factors, e.g. coping strategies of the patients´ standardised questionnaires are available. White Book on PRM in Europe Many tools can be used to evaluate both global and specific functional capacity as well as the rehabilitation process (72) . Some cross the individual ICF components. For instance, the Functional Independence Measure (FIM) (73) and the Barthel-Index (74) incorporate aspects of body functions and activities as well as relevant co-morbidities and the extent of external support needed. The choice of measures will depend on the phase and aims of the rehabilitation process and the functional capacity of the individual.
A list of diagnostic methods can be found in Appendix IV.
rehabilitation Plan
PRM devise and employ a rehabilitation plan for each individual to direct his or her future problemorientated rehabilitation (Table II) . Patients actively participate in its development along with the other members of the patient-centred rehabilitation team. The emphasis of the plan varies depending on the particular problems encountered, but the essential elements have a similar basic format. The plan must be regularly reviewed and updated by the rehabilitation team and forms the basis of team members' regular communication on patients' progress during rehabilitation.
PRM specialists are responsible for the development of a rehabilitation plan and for identifying the time frame in which it should be delivered. The plan should include the following information: • diagnosis;
• presenting problems and preserved functions (according to the ICF framework; see chapter 3.2); • the individual's goals; • carer/family goals; • the professionals' goals; • actions to take
interventions in Physical and rehabilitation Medicine
PRM uses diverse interventions. PRM specialistss develop an intervention plan based on the diagnosis 
Physical and rehabilitation Medicine Practice -Clinical Activities and settings
PRM specialists are involved in all stages of the rehabilitation and recovery processes, as well as in the care of patients with chronic conditions. They practise in a variety of clinical settings ranging from acute care facilities, stand alone rehabilitation centres, hospital based rehabilitation departments to community settings and independent specialist practice. Their activities vary according to the clinical settings, but they adopt the same general principles of PRM in all. Specialised rehabilitation facilities are essential in acute hospitals. There should be dedicated beds under the responsibility of a PRM specialist together with a peripatetic rehabilitation team providing advice and treatments to patients in intensive care units and other acute wards. PRM provides the diagnostics and assessments as well as the interventions both for patients in their dedicated facilities as well as for patients in other wards. The consultative role of the PRM specialist helps to ensure that rehabilitation, functional restoration and prevention of secondary loss of function e.g. from immobilisation (such as contracture, pneumonia or thrombosis) start as soon as possible. Early specialised rehabilitation prevents and or reduces long-term restrictions of functioning (61) (62) (63) .
In the immediate period following injury, it is known that the simple act of transferring a braininjured patient from a busy surgical or neurosurgical ward to the calmer, quieter atmosphere of a rehabilitation ward has a therapeutic effect in itself and improvement in attention, irritability and cognition is observed (55) . Acute general wards are not conducive to the practice of multi-professional rehabilitation for patients with complex needs.
In rehabilitation centres (including day-hospital care) and rehabilitation departments of acute hospitals all patients are seen by a PRM specialists. He or she investigates the patient, performs functional assessments and explores the influence of contextual factors on functioning. The necessary interventions are selected, e.g. physical therapies, psychotherapy, occupational therapy, speech therapy, neuropsychological training, drugs or social interventions. Therapists also evaluate the patient prior to applying their intervention techniques. The results of the PRM specialists investigations and therapists' functional assessments form the basis for the rehabilitation plan and further decisions made by the rehabilitation team. White Book on PRM in Europe Decisions on discharging patients are the responsibility of the PRM specialists on the basis of team conference, in which the person with disability and the family members actively participate. PRM specialists provide a comprehensive discharge report on the basis of the investigations and the information provided by the team members. This report covers information on the presenting conditions, the patient's functional state, activity capacity and participation at discharge as well as on the prognosis and recommendations for further care, treatment and rehabilitation.
In out-patient departments and private practice, there is a different emphasis on PRM practice. The emphasis here is on diagnostic assessment and initiation of treatment. After an investigation and functional assessment, patients are prescribed either a single series of therapy (PT, OT, or others) or, if multi-professional rehabilitation is required, a team approach is adopted. Following treatment, the PRM specialist reassesses the patient and decides on further interventions or discharge back to the primary physician, as appropriate.
PMR specialists cooperate closely with the patient and family and aim to communicate well with the patients' general practitioner and with other specialists, particularly, when diagnostics or therapies are needed in other medical fields, e.g. neurology, cardiology, orthopaedic surgery, etc.
PMR specialists may in addition work with specialised community rehabilitation teams (such as those for acquired brain injury, for chronic neurological disease, for transitional problems or for musculoskeletal disorders) and also provide advice to general community teams. Those with the latter are eligible to be recognised by the European Board of PRM, which has developed a comprehensive system of postgraduate education for PRM specialistss (details see appendix V). This consists of:
• a curriculum for postgraduate education containing basic knowledge and the application of PRM in specific health conditions;
• a standardised training course of at least four years in a PRM department and registered in detail in a uniform official logbook;
• a single written annual examination throughout Europe;
• a system of national managers for training and accreditation to foster good contacts with trainees in their country;
• standard rules for the accreditation of trainers and a process of certification;
• quality control of training sites performed by site visits of accredited specialists;
• continuing professional development within the Further information on the regulations of this education and training system are available on the Section's website, www.euro-prm.org, where application forms are also available.
standaRds in Physical and Rehabilitation Medicine
There are currently 10,280 PRM specialists in Europe, of whom 2,000 are European Board certified and 2,800 are trainees. Seventy training sites are recognised by the PRM Board and a list of these is available on the website (76).
Undergraduate Training
The UEMS Section is gathering data on undergraduate training in PRM (i.e. for medical students) and will report in the near future. The following principles are important in providing a systematic approach:
Anyone may require rehabilitation in any health setting (e.g. hospitals, general practice, nursing institutions). As a result, all physicians need to gain a basic knowledge of rehabilitation, recognising that most will not practise as specialists in the field or carry out specific rehabilitation measures. It is thus important that well-trained PRM specialists teach PRM in all undergraduate medical faculties and the following topics are required as a minimum:
• The principles of rehabilitation and the biopsycho-social model of the international classification of functioning, disability and health; • The organisation and practice of rehabilitation system (acute and post-acute rehabilitation, as well as rehabilitation programmes for patients with chronic conditions); • The principles and potential of physiotherapy, occupational therapy and other rehabilitation therapies; • Comprehensive rehabilitation programmes and their main indications; • The rehabilitative needs of patients with special conditions (e.g. stroke, multiple trauma, low back pain, arthritis, cancer, etc.); • Knowledge of the social system and legislation concerning disability and rehabilitation at national level, as well as ethical and human rights issues in rehabilitation.
These concepts already form part of obligatory training in PRM in some European countries (Belgium, France, Germany, Spain, UK) and some universities (e.g. Vienna) (75-76).
Clinical Governance and Competencies
Not only is it important that everyone has equitable access to rehabilitation, but this should be competently and sensitively delivered. Feedback from service users must be available to those responsible for these services. PRM specialists acquire a number of skills as part of their training. Their basic medical training gives them certain competencies, which are enhanced by knowledge and experience acquired during their common trunk training in internal medicine, surgery, psychiatry, etc. The core specialty competencies of PRM are provided during their specialist training and these are further enhanced by knowledge and experience of subspecialty work (Fig. 3) . Subspecialty competencies are under development in some European countries. PRM specialists routinely use a number of other aptitudes. They need good communication and interpersonal skills and the ability to educate and manage their patients and their families. They will adopt strategies to allow patients to develop their own coping skills. They will communicate with other agencies (health and social-services and selfhelp groups) to get the best for their patients. They also have a role in the development of services for people with disabilities for which they will need relevant abilities.
Continuing Professional development (CPd) and Medical education (CMe)
CPD and CME are an integral part of medical specialists' professional practice and PRM specialists need to demonstrate their continued competence like all other doctors. CPD covers all aspects of updating medical practitioners, of which CME is one component. The specialty has set up various teaching programmes across Europe, which serve to educate PRM specialists and their colleagues in rehabilitation teams. These cover basic science and clinical teaching topics, as well as investigational and technical programmes. A CME and CPD program is organised on European level for accreditation of international PRM congresses and events. The programme is based on the provisions of the mutual agreement signed between the UEMS European Accreditation Council of CME (EACCME) and the UEMS-PRM Section and Board (Chapter 6.4). The European provisions are the same for all specialities. The PRM Board has created the CPD/CME Committee, which is responsible for the relevant continuing programs within our speciality, for the accreditation of the several scientific events on European level and the scientific status of the Board Certified PRM specialists. EACCME is responsible for coordinating this activity for all medical specialties and the UEMS website gives details of the CME requirements for all specialists in Europe (www.uems.org). Each Board-recognised PRM specialist is required to gain 250 educational credits over a five-year period for the purposes of revalidation (www.euro-prm. org). Doctors are required to fulfil their CME requirements before they can be validated and this is becoming an essential part of national as well as European life. Obligatory CPD/CME is established in certain countries of Europe and is becoming increasingly required in medical practice. The rules are given in Appendix VI.
The first European Board-sponsored event has been the European School in Marseille on Posture and Movement Analysis, which was established in 2000. This is an annual two-week course, which attracts doctors, engineers and other rehabilitation professionals from all over Europe. Other courses have also been set up under the Board and more will follow.
the section of Physical and rehabilitation Medicine of the union européenne des Médecins spécialistes (ueMs)
History
The UEMS was created in 1958 as the only statutory medical body in the European Union to have a responsibility for hospital-based specialties. It is composed of specialist sections for each specialty in Europe and Physical and Rehabilitation Medicine was among the first specialties to be recognised as a distinct discipline. The PRM section was created 1971 and the European Board of PRM in 1991 as a part of the specialist Section. It has, in particular, developed its training and continuing professional development base. As a statutory body of the European Commission, the UEMS is accountable to the Standing Committee of Doctors, to which national responsible medical organisations contribute. Specialties recognised in two-thirds of each UEMS member state are entitled to form a specialist section. PRM is recognised as a core service in each of the 28 member states of the Greater European space and the newer associate members also adopt the same principles. PRM is one of the few to be recognised right across Europe and is represented on the Council of the UEMS.
Structure and Role of the Organisation
The specialty in Europe is therefore organised through the PRM section of the UEMS (Fig. 4) . This is a statutory body responsible to the European (76) . The UEMS therefore has a major task to make a relevant link between all these countries at a European level. The numbers of specialists in PRM across Europe varies considerably and Appendix III (p. 41) shows the demographic details.
The general structure of PRM services across Europe is similar despite the differences between health care systems. Proposals for clinical standards are being put together during this process in the form of practice based round health-related groups.
Training in PRM
Specialist training is described in paragraph 6.4.1. The route to start training is slightly different in each country, but, despite different entry points to the specialist training programme, the curriculum has much similarity across the continent and is consistent with that of the American Board. The European Board of PRM has the task of harmonising specialist training across Europe and has taken on the following roles (76):
• European examination for recognition of specialist training; • Continuing professional development and medical education with ten-yearly revalidation; • Recognition of European trainers and training units through site visits.
The eventual aim of this harmonisation is to produce specialists who can work across European health care systems and allow national medical authorities/employers to recognise the knowledge and expertise of the specialists who have been trained in another part of Europe. All aspects of the Section and Board, including the specialty's curriculum can be obtained through the Section's website at www. euro-prm.org (Appendix V). 
the Académie européenne de Médecine de réadaptation
Relevance of Research
The specialty aims to foster an increased interest and involvement in research in rehabilitation. Its vision is that research is necessary to understand the basic processes of rehabilitation such as how individuals acquire new skills, and how the tissues of the body (for example, the muscles, or neuronal pathways in the central nervous system) can recover from or adapt to the effects of trauma or disease. Research can also delineate the incidence and prevalence of disabilities, and identify the determinants both of recovery and of the capacity to change, to acquire new skills, and to respond to rehabilitation. New technologies emerge and should be adapted for use by people with disabilities. Rehabilitation technology is one of the most important and promising research fields today and in the future. Tissue engineering and other modern technologies are contributing to this field. The costs of health care and of rehabilitation services will increase and politicians will force health care providers to restrict their expenses and to show that they organize this care efficiently. PRM is a reliable partner in the discussion with patients, politicians, ministries of health and insurance companies, as it has the capacity to base its arguments on sound evidence in the public arena, which only research can provide.
Challenges to Research in Physical and Rehabilitation Medicine
Rehabilitation research does not sit comfortably with standard approaches to basic science and medical practice research interventions. Progress in clinimetrics has been considerable. Therefore randomised controlled studies are possible in many areas, but are less effective when the objectives sought and worked for in a group of subjects differ between individuals, especially when this occurs for personal or social rather than for biological reasons. The clinical trial designs that have been developed in the field of clinical psychology are often more fruitful and scientifically appropriate than designs developed for the assessment of drug effects. A combination of qualitative and quantitative methods often provides a scientifically sounder analysis of effectiveness in rehabilitation.
Government agencies and providers often seek evidence of the cost-effectiveness of rehabilitation and usually require the service as a whole to be evaluated because a wide range of different techniques has to be available to the treating team in order to meet the differing needs of individuals in any group of patients.
This really is the nub of the problem, as PRM practice produces results through a series of, or the interplay between, a number of interventions. Demonstrating the impact of a single rehabilitation intervention is not 'real life' and while essential for identifying effective individual procedures to be included in a programme, cannot in itself effectively evaluate the programme as a whole. There are currently a number of initiatives in addressing these technical and scientific problems, so as to enable effectiveness and cost-utility to be regularly monitored in rehabilitation practice.
research Facilities and resources
The most important step that has to be made to improve the level and amount of research in PRM is to organize a platform for communication for all participants in research activities in Europe. Information about future and current projects, about funding and grants, about protocols, questionnaires, measuring devices and exchange-programmes must become available and easily accessible for clinicians, researchers and managers. To answer pressing questions on the effectiveness of rehabilitation interventions will necessitate considerable funding for research.
To answer these relevant questions will necessitate considerable increase of funding for research in the field of PRM. On a European level as well as
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on a national level, research planning is necessary and cooperation with other research field is needed. This will help to reduce the impact of disabilities at a personal and a community level.
research training
The above technical requirements of rehabilitation research need to be understood by all those practising rehabilitation. Since so much in rehabilitation requires a multi-professional and multi-disciplinary effort, multi-professional research groupings and departments provide the most fertile ground for training in the various rehabilitation professions including medicine. It makes little sense for clinicians to implement rehabilitation holistically and in a multi-professional fashion, but to undertake research exclusively in uniprofessional research teams that are isolated from each other. Every effort is made to expose trainees in PRM to the benefits of such multi-professional and multidisciplinary research teams. Although the current resources in many countries are still inadequate to meet the research training needs of all but the most gifted trainees in PRM, the situation is gradually improving. The cadre of trainees, who hold a PhD or equivalent level qualification in addition to their professional qualification, will be the bedrock upon which future research and academic activity depend.
Publication of research Findings
The results of scientific research in PRM are published in general professional journals within each country. At a European level, specialists read a variety of scientific journals which include "Journal of Rehabilitation Medicine" (which currently has the highest impact factor worldwide), "Disability and Rehabilitation", "Clinical Rehabilitation", "Archives of Physical Medicine and Rehabilitation" and "Europa Medicophysica" and all of them publish multidisciplinary research.
Philosophy
Life expectancy is increasing in both developed and developing countries. More importantly, improvements in survival following injury and illness, as well as an ageing population will result in an increased need for rehabilitation services in all European countries, where the expectation of a high quality of life will also increase (81) . As a result, rehabilitation systems have to be developed continuously considering the following principles: • Rehabilitation following injury or illness and in chronic conditions is a basic human right (82); • Equitable and easy access to all aspects of rehabilitation including specialist rehabilitation medicine, assistive technology and social support for the entire population in Europe; • Uniformly high standards of care in rehabilitation, including quality assurance and treatments based on scientific evidence; • A scientific basis to develop rehabilitation models and standards of care to guide clinical practice.
Goals
In order to reach these goals in PRM, the following measures are required:
• to improve the general understanding and awareness of the needs of people with disabilities; • to publicise the benefits of rehabilitation. This will lead to a culture in which access to adequate rehabilitation is seen as a basic human right; • to deepen the understanding and cooperation between non-governmental organisations of people with and the specialty of PRM;
• to establish comprehensive rehabilitation facilities across Europe with specialized and welltrained rehabilitation teams and well resourced rehabilitation facilities. Additionally, communitybased rehabilitation structures should be in place for the management of chronic disabling diseases; • to set up systems to ensure that PRM has sufficiently well-trained and competent PRM specialists available in all European countries; • to establish common high standards of care on the basis of current evidence. These should take into account quality control and access to assistive technology.
• to incorporate new technical developments into PRM practice. This has a great deal to offer in assisting rehabilitation to produce better outcomes. Increasing technology should contribute significantly to independent living and quality of life of people with disabilities in Europe; • to promote scientific activities and research in the field of rehabilitation with adequate funding to improve the outcomes for those experiencing disabilities; • to support an environment where people with disabilities can fully participate in society. The PRM specialist will work with people with disabilities in furthering this aim.
All these measures will better enable people with disabilities in Europe to contribute substantially to society.
fUtURe develoPMents White Book on PRM in Europe
Based on the WHO´s integrative model of human functioning, PRM is the medical specialty with rehabilitation as its core health strategy. It applies and integrates the biomedical and engineering approach to capitalise on a person's capacity through an approach, which builds on and strengthens the resources of the person, provides for a facilitating environment and develops the person's performance in interacting with the environment. This includes the diagnosis and treatment of health conditions. PRM's effectiveness is through: 1) assessing functioning in relation to health conditions, personal and environmental factors including prognosis; the potential to change the prognosis; identification of long-term goals, intervention programme goals, rehabilitation cycle goals and intervention goals, as well as the evaluation of legal disability;
2) performing or applying biomedical and engineering interventions to optimize capacity, including physical modalities, pain relieving techniques; neuropsychological interventions; nutritional and pharmacological interventions; engineering interventions including e.g. implants, prosthesis and orthoses, aids and devices designed to stabilize, improve or restore impaired body functions and structures. These will minimise pain, fatigue and other symptoms, prevent impairments, medical complications and risks (including e.g. depression, skin ulcers, thrombosis, joint contractures, osteoporosis and falls) and compensate for the absence or loss of body functions and structures;
3) leading and coordinating intervention programmes to gain optimal performance in a multi-professional iterative problem-solving process; performing, applying and integrating biomedical and engineering interventions; psychological and behavioral; educational and counseling; occupational and vocational; social and architectural interventions; 4) providing guidance to patients and their immediate environment, service providers and payers along the continuum of care in all situations from the acute hospital to the community; 5) managing rehabilitation in health and multi-agency services;
6) advising the public to request and decision makers to adopt and implement policies and programmes in health -This (a) extends to sectors providing a facilitating wider physical, social and economic environment; (b) ensures access to rehabilitation services as a human right; and (c) empowers PRM specialists to provide timely and effective care to enable people experiencing/or at risk of disability to achieve and maintain optimal functioning in the interaction with the wider physical, social and economic environment. Physical Medicine is the medical discipline that covers, on a scientific basis, interventions aimed at improving physiological and mental functioning, using physiological mechanisms (such as reflexes, functional adaptation and neuroplasticity), as well as physical and mental training. These are possible after an accurate functional diagnosis has been made through functional testing, which is a specialised PRM competence. Physical Medicine is frequently provided through multi-professional teamwork, including physiotherapists, occupational therapists and other appropriate health professionals, social workers, educational staff and engineers. (See Chapter 5).
Rehabilitation Medicine focuses not only on physical functioning, but also on enabling people to participate 2. Physical Therapy modalities: utilisation of physical therapy techniques, basic knowledge, the effects of treatment, indications and contra indications. a) Electrotherapy: galvanic currents; low, medium and high frequency treatment. b) Mechanical vibration, *PRM specialists should have a general knowledge of materials used in orthoses and prostheses and of their mechanical properties. In addition, in those most commonly used, further knowledge is expected of the process of their manufacture, additional extras, spare parts, and their application in clinical practice; he or she should have a detailed knowledge of how to prescribe them and adapt them, to check on their application and to assess their therapeutic effects. White Book on PRM in Europe 7. Reintegration of people with disabilities into society.
Principles and methods of clinical psychology and of social assistance (social work). Cognitive assessment (intellect, memory, concentration, behaviour) and learning potential. Its application to cognitive and psychological and social abilities: memory and concentration, the patient's understanding and acceptance of his problem, motivation for rehabilitation, mood, difficulties in interpersonal relationships; vocational training and methods to ensure financial security. Environmental implications.
8. Neuropsychological rehabilitation: assessment and management 9. Pharmacology: pharmacokinetics of drugs used in rehabilitation medicine; possible interactions with the rehabilitation programme and with therapeutic exercise.
10. Infiltration and injection techniques; acupuncture 11. ECSWT: Extra-corporeal shock wave therapy in tendonitis.
12. Multidisciplinary pain management.
b. aPPlications to PatholoGy
For each of the following chapters, there has been no need to enter all the diverse descriptions of diseases incumbent on doctors in the specialty. It is sufficient to establish that specialists in Physical and Rehabilitation Medicine should know, for each group the clinical signs and symptoms, diagnostic tools, appropriate types of assessment and current therapy. It is particularly important to know therapeutic effects of rehabilitation, the indications and contraindications. 
Peripheral nervous system.
3. Special Sensory Impairments.
A general idea on the health and medicosocial
agencies in the different countries of the European Community: a) Health Insurance Systems Social Security, b) Hospitalisation, private and public, c) Hospitalisation at home, d) Domiciliary care, health workers, home helps, etc, e) Assistance and surveillance by telephone and other telecommunication methods.
2. Knowledge of the general organisation of rehabilitation, the place and role of the specialist in PRM within these structures. 2. Pathophysiology in the developing locomotor system. Interaction between growth and anomalies in the musculoskeletal and joint structures.
3. Neuropaediatrics: cerebral palsy spina bifida and myelomeningocele. Infantile spinal amyotrophies.
The neuro-orthopaedic consequences of neurological disorders, prevention, treatment and monitoring.
4. Congenital malformation of musculoskeletal system (spine, limbs, skeletal agenesis, congenital aplasias
